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Immunomodulatory Protein), *&&&&R&it&8iWtft¥tfy 
WrSW&jST^I^Mb (immunomodulatory activity) . Hjtb^^Hjjffi— 

^tl4»^*3l$tt*W^#^«iM^WS^fil®&M (Lectin) , ^E^«-^±Wjb«E 
(Immunomodulatory) S^^frlr (Hepatoprotective) #J7g'ft , RTtg;W?*l& @ 
3^f^ (Lin J. M. et al. , Am J Chin Med. 1993; 21(1): 59-69) . tb^W^ (mistletoe) 
#J#Mm &U5£SI§ n p -^?L^-"h ( ° -galactoside) tt&J^Et^S; ^t££»# 

*h (7/7 rifro) (//? vivo) (cytokine) tfjif'i (Gabius H. J. et al. , 

Anticancer Res. 1992 May-Jun; 12 (3) : 669-75) . £W Balb/C A^Ui^^MW^M]^,^ , 

mffig&mRm&mffim&ffiffl^n%mm&)Mj&. (CouraudP.O. et al. , J. Biol. Chem. 
1989; 264:1310-1316) . 

Kit (Ganoderma) fiteWftSFffrftW^JS, R:£ffJ#^£#!l$fl: R3t(6L lucidum) 
CiLW, W&RIt (G applanatum) mZR'Jt (G. tsugae) 0tLW,HZ9l£ ( G. 

sinense) CM&JRR^. ( G. oregonense) 

* 

fll#&aETHUr?&tB, ^fifiMlfel8r****r#l^&j9Efll1!tSS (Fungal Immunomodulatory 
Protein) fiSIS? FTP (Ko J.L., /Si/r. J. Biochem. 1995; 228 : 224-249) . S 3 ^Eftli 

&*ffift£3&^^W#t$i#rt£ (Chen H.Y et al. , J. Med. Mycol. 1992; 33: 
505-512) > #**/FFItt5&IIB (Lin J. M. et al. , Am J Chin Med. 1993;21(1): 59-69), ft 

WIMSM^I, {fi^^/^PIT^TO (Horner W.E. et al., Allergy 1993; 48: 
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110-116) &'bftlrtt>'& i ya1]Wffi% .(-Kawagishi H. , et al. , Phytochemis try 1993; 32: 
239-241) o B*W»«fl«IPm*««l4ktiJ^tt«USfi(LZ-8), ^i«W«iJ^ag[S 
&s ft^JFffi#5«8f^S3?:gj&& (KinoK. etal., / Biol Ch em. 1989; Jan 5; 264(1).- 
472-8) o W(1995)^AS-^*ffiW«^^4H-3g + «»Affi«irge(FIP-fve), 

IFN-y, IL-2 R TNF-a g H |ft $f ftfl! » (Ko J. L. , fl/r. J. Biochem. 1995; 
228 : 224-249) „ 

R**mw&n&&fen:nj&mn&j&%&mTmmm&mto^, t^mm (Hirudin) > 

jfiL^EUfi (Hemoglobin) , MWlM (Urokinase) . A^JfllvffSfi (human serum albumin, 
HAS) , Mftt^-feSf-l (insulin-like growth factor-1, IGF-Ih %kffflMf=LV&%& 
ffiLM^MMfM^f- (granulocyte macrophage colony stimulating factor, GM-CSF) , B M 
#f ifc-ffe^^ (Romanos M. A. et al., Yeast 1992; 8: 423-488) «, W^^MilSM&tJ#'l£, 
&&^Mffi±^m(it&&m&mm&ffiVXW y &m-m Saccharomyces cerevisiae %^> a 

5334704 -*§-)„ tm&TR?£P,&&&mT*m*, Rg'skte^lkM^tiUi, Hlfcb^lft/^ 

ftn\snm%mmi?mm 5334704 ^^^^ifc^^^^^^ijfitsfiatj 

^*#TOo ^S^iJffl^WM^, jj!iJWrt#S (endotoxin) Wln]^, >S&W&fc%W&. 
(prion) ^W^l^o 

teftmmm^mm^tmn 5334704 -^)^jpt/a^ tGanoderma) frm&imm& 

Mm^m^^o ^m^tii, ]&mmmMffl&*SUMmmm?i?t tGanoderma) 
(mycelia), 7K^, g jtk^M^t±J^@|gfi 0 H^HMfi^ 



WO 2005/040375 



PCT/CN2004/001044 



K#?!|(SEQ ID NO: 1) 



ATGTCTGATAC 


TGCTTTGATT 


TTCAGATTGG 


CTTGGGATGT 


TAAGAAGTTG 


TCTTTCGATT 


ACACTCCAAA 


CTGGGGTAGA 


GGTAACCCAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


. TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







fr&m . ffifcjfctfWttaw^j^fcfWMga (fusion protein) 

(Weisbart RH, Cancer Lett. 2003 ; 195 (2) : 211-9. ) „ m%)M.%:% t f§.TM*fcM& : &fli4k%k%t 

£.wm&, mmR&&&^m&^%—^s&mft*im&m& (fusion 

protein), Rt£&&\flft&#vf\2kft%— #£|*gf^ (delivery system) , — >hS6K 
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BLm^m^Rm^., ^Sc#rT (circular) H£mA (integrated) |ft J|^„ 

jib?t±^fflBlioI!M^®^^#M(Saccharorayces cerevisiae), Pichia 
pastoris) s (Hansenula polymorpha) „ f^^x^M^ (Candida utilis) > 



PTffi.&B-% (Candida boidinii) > 



(Candida maltosa), ?L^^#^I 



# (Kluyveromyces lactis), M II # (Yarrowia lipolytica), ^ ^ H M 
(Schwanniomyces occidental is), (Schizosaccarorayces pombe), 

(Torulopsis), (Arxula adeninivorans), (Aspergillus ) (tiffin. ( A. 



nidulans), HfflH(A. niger), 



ffiH(A. awamori), ^ftft^( A. oryzae) ), 7fcU 



(Tricoderma) (ift*i(T. reesei)) 0 *ttf*HJ3&-tfc, nT^f£^— ft?f±*fflJ}§U 

*aB^$ii*-^m^m^3£iji1J^e^^lfflflfe^^ 0 Jth^^(a)^m-^ 

ft. (c)l£JEM^£ii£#;£l£, mn^mm^\^^mr zl '^Lm.Umo 

S3. ^^BJM^^±*fflJM;M^®^®(Saccharomyces cerevisiae), Eft^^if 
(Pichia pastoris), RSfc## (Hansenula polymorpha), J^fcfiM^^ (Candida utilis), 
&T&&Mn (Candida boidinii), S3f $t^M (Candida raaltosa) , ?L^i£#£t## 
(Kluyveromyces lactis), MJ3!SI# (Yarrowia lipolytica), (Schwanniomyces 



occidentalis), ^Mf££t^#(Schizosaccaromyces pombe), S£3OT#J1 (Torulopsis) , 
(Arxula adeninivorans), sKflSJS (Aspergillus ) (^J^fl^. ( A. nidulans), m&W 
(A. niger), $Mft^(A. awamori), ^ffiHK A. oryzae) ), (Tricoderma) (1^ 
«(T. reesei)), ttt/MiilBr^^-ftm^ffl^c &£*ig b c^, 

iSaccharomyces cerevisiae) „ it (b) #f pYB 101 FlP-y east 

m p ybioifip-iz(S4 (ii)5i4 din ) 0 mi%MfaMm&mmffi^mm-ft®m : ?&}m 

M^iJi&HJM 1 (I), iSaccharomyces cerevisiae) ffim^l^tf} DNA 

^^W^W^^^^^^E^ (translation) tRNA 
^(Sorensen MA, Pedersen S. J Mol Biol. 1991; 222(2) : 265-80) „ 
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#T & ^^jKiJIU m H . %'£l£4k&m c P&)(a)m 5-50 mM ^^ik^Jt^ (phosphate 
buffer) pH7.0, U 1 :5-l :20 tb #J 2in A £@| (b) W^Wa^ffJclf; (c) « 
pH <£gij 4-5 (d) 3, OOOxg fcto 15 $H+, ^BfcgfflMJtJt , (e) 12, OOOxg fcifr 1 

*^WsH?iR; (f)W»?IJlABf| pH it^j 4-5 fid CM Sepharose (Amersham 
Biosciences) , (g) \>X 20-50mM pH4-5 to»tt&rtB*3£$fe£-tf!l3r3cfi . 

ir&sk ^ + mm^mn^mmm^m (del i very) ssm . * & p is&ffl^r 

(Black PH, 5rai/7 £e/?aK ijnwtfj. 2003 Oct; 17(5) : 350-64. ) . 

R^^MM^Wi^^^m^ (& coli) &%m%mmW&nm iSaccharomyces 
cerevisiae) » 

ft&SE^Wift, «JPlS^*jSft (Western blot) SKllRft0E!]&ltt&Jffi 
(Enzyme-Linked Immunosorbent Assay (ELISA) ) Fft^l&W&M (MR~%L) tfc$4, 4fc 
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&TM d pM&SMtf}1&%k^1$o {Molecular Cioning: A Laboratory Manual, 2nd Ed. , pp: 
18. 60-18. 75. ) c 

iumm^m^-Q^^mmm^M (sweetener) „ # % #J (thickener) R ~M •* %3 M 
(flavoring agent) ^ 0 

*&®&'&V3to&%Mmttimmmtt&&> j^mmmRHm (stage) w^, ^b^a 



{Saccharomyces cerevisiae) fft^lR^fa^&W^- , FlP-yeast ; 

Si (ID^M.2: {Ganoderma lucidium) %^W s &Wf#lW&ff>'$\\, FIP-lz. 



2 ^^Bj^Jffi 



^I2Mii1il6iH, ^4>S2(i)^^# 

- ffl 2 (II) 



(Saccharomyces cerevisiae) % 0 fitl ^55 Tlf ft fit) IE [«J 2$. Jx fa ? I 
{Ganoderma lucidium) ^tfy^^TBrW^SlE^iRE^l^Sc 

51 3 ^^.S ( Ganoderma lucidium) , Vk^M.^, ( Ganodejrma tsugae) M Flamnuiina 



(I) pYBlOl(II) pYBlOl-FIP-yeast (III) pYBlOl -FIP-lz =faM*fitf*!$tK. 
5 ^7@|«(DY150 BY4741)J?f«ftR^AftiH , ¥rga«|'d*. 5 (I)*** 

U pYBlOl-FIP-yeast f&xkmt$i&?Tft3&; S 5(11) pYBlOl-FIP-lz ^jif^^T 

4", M^^fiBM$HPJMitf£iS: 175, 83, 62, 47.5, 32.5, 25, 16. 5 2& 6. 5 Kdo 



pYBlOl-FIP-yeast &&mfcffi&J& DY150 ift W , % 3-4 it^jj* 

pYBlOl-FIP-yeast ;gife£&##r$m BY4741 ^^ffi^M^h^^^lc, H 5-6 it 5^ 
pYB101-FIP-lzi£i£^##r$f7£ BY4741 g#ttftft>M$7EM$, #5 7-8if^^ pYBlOl-FIP-lz 
:&m>Wmj& DY150 & WftjFH^TBt*. 



6^^h^3i^^WgfiW»Jf^pgW^S, (I)^IEIrJ^I 

■ 

7 ^ pYBlOls R pYBlOls-FIP mfaffi&^&J a -HT^-^^^U M&MftnRmm 

J 8 ^ pYBlOls (I) R pYBlOls-FIP M*£ (II) o 
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9 % pybiois-fip mm BY4741 fffm^m^^^^mm^m& . 

^gfiJfi^SfcftiiS: 175, 83, 62, 47.5, 32.5, 25, 16. 5 R 6. 5 Kd. S 
pYBlOls-FIP BY4741 



—m^T, A§^i£lfilJfflfl&; £c/ j£ IFN-r blank PBS *fM&o Batchl 5^Sg— 

& 50 ^^^^^^±^^0 Batch2 ^m=L^ 50 ^S^ITO^^^c 

Yeast m^ — ®ffi mmnffi , i£®Lm js m ±m m * pha m^feWM.} 

(phytohemagglutinin) „ 

m lKD^J^^-SW^S^AKTA™ explorer 10S system fi^^M, F3> F4 

m 11 (ID ffi&AKTA™ explorer 10S system 2&#,tti mR^%L&M*P^.&ttl SDS-PAGE 
III. 175, 83, 62, 47.5, 32.5, 25, 16. 5 R 6. 5 Kd. STD 

«*4tiK»MmwiMi!iiaii« n D n . F3> F4&F5 ^jhh, mmR 

m 12 %^mv&&m*&m&®Bnm&ft sol im-nim, umE-timmmit 
^mm^m^M^mc M^msmfrT-Mrmmti-.s m^-xmnm^mR^m. 

m 13 %7FmmmmmR?£&femmmttmM.3kw*BMM nbt ^rr^nio cont 

:^PBS>ttMo 

i«3E^?Et:^o pbs m^&MmMWMB&M 0. 1 ml |ft PBS, 0. 25 u g/0. 1ml 

mmmmmmmt o. 25 n g /o. imi 1 u g /o. imi m^mmmm 

JE&lt lug/0, lml 5 u g/0. lml ^^&lt^#miJKJ3£}£l>j- 



5 u g/0. lml M*&ik?L?£&L&mm & o 

^^^W#^o PBS SfiiMtti^Ii. 20mg> 4mg, 0. 8mg ^M^#fiT^ 
^Mng-t-i^iJ^^^^^SfiW^^o Control ^^MPS-fr 20mg — | 
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i6 %m D&r p jkm&&$Gk&tfy Batb/c yuH&^m.BmmM, wmmzig. 
&&n^m&w<, Der p&fyto&n&mm., mmBs&mm^ ifn-t wj**. Fip-gts*** 

IBeflfi. /ter p*^WIJ4«[J»(der p 2). Control ig€^ PBS *fJM . 



^»J— : pYB101-FIP-yeast ft pYBlOl-FIP-LZ 

1. PIP-yeast #1 FIP-lz ftj DNA Sl^l^M^JBtlf!!^-: 

#RIB^n^'^(/ 7 roc. /ica^. 5b2. USA. 1991 May 15; 88 (10): 4084 - 4088), 

umm^m^^^^m^m^n^iR^m.mmB dna mm*m, nmi cd 

^jM > g,^#(5acc^aroi!BFce^cereKi5iae; II^^^^T #J DNA Jf^iJ FlP-yeast; Si (II) 
&^.£< Ganoderma lucidium^WW&Wr'fa DNA j^^ij FlP-lZc^Jg B^n^S U Azoi. ^e/z?. 
266 (4), 2486-2493 (1991)) , *JfflBfcM*2&£ill^5&*HJf^, ^J^TttB^I^ 

5l4fc&RlRl5ltt (Mission biotech, Taiwan) , #q£36HW«ia:Th5l*ASE&te#ttPR#J 
;#JftHfc DNA (MI and BamHL) JM 2 (I) ||2 (II) , M^ifi^T DNA 



:I5jEZ (polymerase chain reaction) , MJm^.5fLf¥ (Mi 
Taiwan)?^, ffi^WW^ra^tfWTW^AiSEWS&WaH^. 



2. pYBlOl, pYBlOl-FIP-yeast ft pYB101-FIP-LZ 

£tl® 4 #fjg*, ^^IL^JS^JT (galactose promoter) ^ ^#$:|5g1/f Ura3 2 u 

ori S^B^itSt^^ (replication origin) jjnA pYBMftL^ (Yeas tern Biotech Co. , Ltd, 
Taiwan) pYBlOl (I). VkWgBmR^— HBtWQMM (^llftl: BY4741 DY150) . 

mikmft pybioi ^^^w^rawwii^ w*a>ts#uJiss dna mm 

(Bam HI ft /to/ I, New England Biolabs, USA) — $Bf£ffl o &&£SPMI£#JlSi;§B<J DNA 
fgil^tti DNA ^tt(PCR Cleaning Up Purification Kit, Viogene, Taiwan) gfiifc Hi 



&jHrBtom\£%i 3: 1 (^SS 



DNA Rm&m>& DNAo DNA Jfc^iJi 



;#),££ T 4 DNA }£^@§(New England Biolabs, Beverly, 

USA)»^Jl£&flEW¥fSfi DNA Rm-mWmttiMfa DNA Wa*(ligation). ^SJ^^j 



pYB101-FIP-yeast(@f#M-£rl#MT . (U))R pYB101-FIP-LZ (JUEJSS&fcfW^. 



(III)) 



3. pYBlOl-FIP-yeast pYBlOl-FIP-LZ ^JgM^ffi&frl^ : 

B^P^"v£ (Molecular Cloning A Laboratory Manual, 2nd Ed. , , pp : 1. 82-1. 84) 
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pYBlOl-FIP-yeast §g pYBlOlvFIP-LZ ^M^J®*FHf DH5 a ^ffllU^ DNA ^ 
^T*5PJ(Mini-M Plasmid DNA Extraction Kit, Viogene, Taiwan), nJ&^^S^MF 
^ffS'J^m pYBlOl-FIP-yeast j£ pYBlOl-FIP-LZ. 



IJ~: '^MQZl 1 * FlP-yeast R FIP-LZ 
1. pYBlOl-FIP-yeast pYB101-FIP-LZ DNA ^fll^f 

(BY4741 IKDYISO)^: 



DNA(pYB101-FIP-yeast Jg pYBlOl-FIP-lz) # 1 u g ^ffi^Bl-^ (BY4741 DY150) 

Mt^tHJ — ^f£ffl (Yeast Transformation Kit, Yeastern Biotech Co. , Ltd., Taiwan) 
2. ^Jffl##H^3iIE^W^®^#m^: 



tIJg BY4741 DY150 



^pg±W#tt(BY4741: MATa his3deltal Ieu2delta0 



met!5deltaO ura3delta0 o DY150: MATa ura3-52 leu2-3 112 trpl-1 his3-ll 15 ade2-l 



canl-100) , ±I|-t^fi#If^tS4 YNBD i§#S±±^#(0. 17% Bacto ^fcCi 
#JBt#M^ (Difco, England) , 0.5%$fiSgfi&% 2%1g^m, 2%|fcJ8, (Sigma, USA))» Bitb 
##J£ YNBD ^#S±*5fe3EM^inA 0. 0024% i&WLWt, 0. 0072% 3£iC^ 0. 0012% 



M^(BY4741)sK 0.0072%£5&&, 0.0048% -feft^ 0. 0024%£fiM^> 0.0024% fl^ngS^ 
(DY 150) (Sigma, USA), 30°Ci##^'t'^# 2-3 ^ ISA&lftgg (uracil) #5f&iH 

Bjfc*#^W±ft£fc«#MS^S^, 3&kUftf*£MW& (uracil) 

3. ^R^&&mm&&Mm&m#M^m:ffiMw\T£,-. 



ttn, j^ms 50mi w ynbd *#^tti6«cj?ffliw*B^Haa (mmm-t 2) « 

3&®*J 30°C, 250 rpm W^JIfflfi 1 ^ 3 ^, ffl YNB 



, 50ml YNBG J§#$ (0. 17% Bacto ^^-fCSSt&IJSW 



0. 5% 



> 2%^LH (Sigma, USA)) RfcfaWffmtottZm & C&ififcl— : ^1 2) , mm&ri&m. 
0.1 OD^, 30°C, 250 rpm fltJ^^aftfi 1 ^^, H^Offl^^i^^it 

(Spectrophotometer) (Ultrospec 2100 pro, Amersham pharmacia biotech, USA), =££0iB 
$k OD mo ^#ifoM 1ml 10,000x rpm ^l>(Microfuge 18 Centrifug, Bechman 

coulter, usa), 7m=ikjmmmmmmw®&iE-2o°c* o 



H: ^OfflM^^^^ (Western Blot) 
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1. m±&%CMf5tf}m-%mW& WPBS(Sigma, USA) ^M###^0. 5 ODeoo™, 2§^2x SDS 
W&Mifcffi. (sample buffer) (Sigma, USA)Js, 100^ TiPifeH^Bt, ^4Pjg^### 
n n n ^10u l^^lOO^i^a^fSDS-PAGE^^C, # % S 3t ^ & S ^ IP % ^ * * ( Na ture 
(1970)227, 680-685) = 



2. M^SM^^t^ (#% Molecular Cloning A Laboratory Manual, 2nd 
Ed. , , pp: 18. 60-18. 75) : ^ JK#±g6M$^I'J PVDF $1 (Hybond-P, Amersham Bioscience, 



usa)±, mA50nAfcmmmm&mwmmBmmtt,m±, w^mm^mih, $nAmm% 

^(blocking-buffer) VXZVCYm—'hN , WJnfe 4°Cf^ffiPg^, ^Pl^f^WJ^, Jp 
A 10 H ##^^irL^.5:^ > >Si.jgif®SjfiL^ (Taiwan Advance Bio-Pharm Inc. , Taiwan), £1 
37Vftm-^mfe£±mm#%Lmmm.Wffi. (washing buffer)#fci£, IfjjpA 10' 4 ^#^-HRP 
fc^fo%W\tt$&TM.m&]in,lk^ (Sigma, USA) , W 37°CfEJB— '>BtJ5*±»^#i£*#$5fcM 
TtM^fca. iPAM« TMB(sigma, USA), ^mM^SP^ffl7K^lhSfi&J&, %$mi5 

(I)^S5 (II)#£P, M^^ie^T*^p n p, s^Eb^^Ta^^ 

^»|J0 -.faW&teMW pYB101s-FIP 

1. ^Jf[ FIP 

^(template) , BY4741 fl^^MB^ftj 

2. «04rPIP5I4ft 

CD) ,ttfflJft««DNAaTh#W^M*8ApYB101s*5i«#(Yeastern Biotech Co. , Ltd. 
Taiwan) &HE^\^}RE^i3\%(M 6 (I # II)) (Mission Biotech Co. , Ltd. Taiwan) . 
\sJMftW&1&®m : ?tfy FIP ^gS# DNA(pYBlOl-FIP-yeast), &±iE.IE fa 3 1 |nj 3 1 

mmm pcr ^^a&2ft«E1lliarg&g6BW dna >j-fj . 

3. pYBlOls R pYBlOls-FIP 

ft^&HB (galactose promoter) , a -0^^#Jf^!j (|7), 
H Ura3 R 2ix ori $#®Wi*$SjBj& (replication origin) jjQ A pYB (Yeast ern 

Biotech Co., Ltd, Taiwan) pYBlOls (S 8 (I) ) , T^ffi^F — 
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f (tt: BY4741), 

«^»j-^TOmpYBiois-Fip^3i^#, imm &ffi7jka mm »mfej¥mfe& 

-t-SSiy^d (Mission Biotech Co., Ltd. Taiwan) o 
4. pYBlOls-FIP^M^Jlfff^ 

Uffi'&MM— W^WpYB101s-FIP^jiis#^^MDH5 a ■foMCcftpYBlOls-FIP 
m&mW&J DNAo 

1. ^ pYBlOls-FIP BY4741 ^ 

*l$g»#iJ— tfJ2W#±&»£iJltt pYBlOls-FIP imikmW DNA ^Sl&Ug H# 
(Baker' s Yeast ) BY4741 "fo 

m^M#ij-i&^3W±3£3- pybiois-fip m&mft&jiEm&j&foJA ynbd ^ik^- 

0. 0024%£lt^, 0. 0072% 3SStM, 0. 0012% mWM) o 

ummmm-^m^^ p ybioi s -fip mrtrnw^nEm^wm^ somi mm 

#^4>c ^iJffl^?Lll (galactose)^ (induction) ^m^ffiW^^^^fi, 

mffi%mm-M&mm±&&M&)W&wjT sds-page 0 m^nm^c sds-page mm^ 

0F^jS(Cooraassie brilliant blue) G-250(sigma)3S^f 30 fr¥f, ffl-£^*£(destain 
solution, 20% ^M, 10% Z.^ilfeSgfiM^f (protein band) *f B&T rLEL (J5LE 9 ) o 
£»!]--b: 50 ^ll?**! 

1. somi mmm,^: 

H*(BY4741/pYB101-FIP-yeast)^#S 50ml M YNBD «f^S+, inA£ttte*fc#HIM*B^ • 
!?p n p C&M#fl— : ^»2), £l30T\ 250rpra#3Iig#24 /J^Bt. 

2. 500ml mmmm^: 

&±*y#*fsjgftj 50ml M^SlWfft 450ml W 30°C\ 250rpm $fjg*£ 

#24 /hflt. 

3. 50 #£@iMi (Chuan Tai Factory, Taiwan) aSfi^f*: 
«f±^MW 500ml aft^IH^S, YNB $**ftftft~#:£l$ratft. 

WW 50 7|-fi<J YNBG (0. 17% Bacto ^JKS^it^MS, 0. 5% $Elg&, 2% 
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BOOrun 



(Sigma, usa) ) R^mw^fm^n^m^ - (mmm~i &m 2) , wm^BM^ 0. 1 od 

KJS^fifig* 25-30°C\ 400-500 rpra pH 4. 5-5. 5(E& 2M NaOH # HC1 (Sigma, USA) 

*iPTffRlB) , mft&jj 0. 2-0. 4kg/cm 2 , g0.2um il^S-Hil-H*^ 40-50L/min #J&# 

1. 



(glass bead) SS^: *&#J§3R&6«^li# ft , &A<|>, ffl PBS » #fc B & 
^ma^, E5'&=&. ^m-WiMt JnA-*5 pellet ^#|Rltt 0. 4mm Sftflft. £ 4°C 
TRS&«-&« 20 1 nnfc&m%.?ko & 4'C15000rpm l%>b£.<ft®>j5, JB± 

»«25ffc±ffifflJK3BR4&. flS^ttflc, ©fi±7j|$Eo ffl 0.2um$|(Sartorius) i±#g±M 

ISM. 

2. A^3iJfiL#^^M$-!l#s 

*Jfflj*ABiPjff*B&Jh»H(heparinized) 6tlM|j£jfiLtt] A Ficoll-paque 
(Amersham Biosciences) ^^^Hi A^jHiijfiL^-^^fflflfeo 1 X 10° cells/mi &y*Kfi£i& 
#^E-^W 10 % FBS^ lOOug/ml 100 units/ml W«jR2fc 200 mM L-^M^Ift 

(L-glutamate) (ft RPMI1640 (GIBC0, Grand Island, NY) &} 24-Jim.1Rt%W& 

(Nunc, Roskilde, Denmark) ^ D W37°Cig#0s 24 g£ 48 /hB\fo 

3. aiJ!ll3ftjft (cytokine) WSIiJ^j 

±3£l X 10 6 cells/ml W«Jf#^24-?Lm n N±f#^: (Nunc, Roskilde, Denmark), 

*A±j£^aj^ra«iSW*a*:^fcffi«isrge*raj!&#. ifn-y ^fetj^ B n RT^.M(R&D 



Systems, Minneapolis, MN) ^ t i . ^^jALSl 0, £ HI 1 0 ?# £q 
PHA(phytohaemagglutinin, Sigma) £ jib IFN-y ELISA $iJi5$4'f1^#^n c M$ffl (7»e Journal 
of Immunology, 1998, 161 : 2114-2119) . % 1 ttfc^fjl 2 Shrill— & 50 ^-^;^# n a n ^^ 

— iksoft3mw&, tiLm^mmsTFikto ifn- y *o xtjm^s— &##&^£jNat£ 

,#«s 48 /MttJgfcSltfc 

i^atj ifn- y ^h-tus^ 50 ft&mw&g-mm ifn-y ft**^^^ 
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1. %Mj5mnM®& 20 mM mM$L*mW. (Sigma) pH 6. 0 |U^/& 10%«tf&, pH H 
i IMMiii. &Mf%WM% (Basic Z model, Constant System Ltd. UK) t^A 30Kpsi #J 

B.tjttmmm, s^Sph 4-5, 

2. W 3, 000 xg l%>b 15 min, ^Lhyf 12, 000 xg 1 min 0 

3. M 10 mL £Kj±vf $&A 30 mL ffi CM ?£flt« (AmershamBiosciences) (B5fcJ3 

20-50 mmmwrn, ^.mm^mmmwpn t-v 

4. W 20-50 mM pH4-5 ^M^tttfr^R, i&MttiJ^, SP^PJ^^mS o 

5. ##TfflJ&SI 1 1 (I) , F3> F4 R F5 3g^Jg 3> H 4 £Jg 5 -t*i|fcait#i&, Jg 3 25: 
H 4 ^^t# n a p BjM^&iftltt mAU <6, m&ifcM^ 3, 4 & jg 5 ^^AW^b^ , #M.mf 
SDS-PAGEc ^jALffll 1 (II) , M^gfiM^^?*^« B n p, STD ^E&AJ^ffM^ltt 
^.^SW^aM^ik#?i« D n, SSI KID 3> 4 ^^n^-^^^aWffils] 

i. tmmtnm 

(Epinephelus malabaricus) , $3&M1&M%.l&Ktf)&A$rB.%i° 
7. 25chk ¥*&#S^7 5. 9 go ^#^7KSfcS 33 ppt, 7KM 25 WJ*^* * 
^^^^JA^^^^^Uge^, ^IJ^ 5, 1> 0. 25 u g/m /0. 1ml fa®. 

&m%mM*l 600g CT&.^'^.^^B^HSfi^^ AL-10J^#^(L15(Gibco) : 
AIM5(Gibco) =1 : 1 ^A 0. 1 ml 6^ lXlOVml %&m& 96 ?L*g#& (Corning) , 

BMmW 2 /|Mtf. feW^'tm^^^^^-a^^W^gaaJja (Engelsma MY, Fish 
Shellfish Immunol. 2003 Nov; 15(5) : 397-410) . JPA2, 1, 0. 5> 0. 2> 0.02 u g/0. lml 

^mmm%mitm^^TM^mmmm>^unm 2 .*fr NBT##TS*s(si g ma) : 

^f*JB.ffll 3 0 4®1 3f#£q, «]2> 1 jpP 0. 5 u g/0. lml fi^WJ^g&fliftj^ 
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£1* 0. lml fcj 10,000XTCID M ^#3rpJl:, ^B^^t:^. — JR, ^JSJ^a^!ja:^^#6<J 

5IIMJ^rt?Et. ASU tf ft, VlMUGMM 5ix g FIP/0. 1 S^WJ^^ 70%^Et:^, 

. D. XfrP&KittlsT ( Kite/o harvey) 

a. MitikffiyjftM&iEpinephelusmalabevjcus) , spfyWMZ} 52. 9 ;£o ng-fr^^ 
M. 20mg> 4mg X 0. 8 mg /60g =W^I^$feSW^^^^jSEtB1!rSfi WSW-^Xfffiil— jRgt 
#^fl20mg/60g^M^PBS^M, iafr"B"fr, ^20MOT&, §P!^"S 

b. ^ lOXLDsoOXlOtFU/mD^^RjM ( K/teio Aarror^ afi'ftWift, 

r^7. ^mm^f^Mstm, w&iom, mm]^M.mnm^^m&m^ isozyme 

(Phagocytosis) &HBT PH'ft*fflJ3&3&»=lI , £fc 10 ««*r##fflpraift. 

W 10-20%, "ftl^^AffiiH^sewii^lfWj&WIiJ^^^W 60%-80%, #JJEt:ftt 

:&»!H — : ft/^p&a&B&tt&M Balb/c >JnR, Rtiig'jNRJPMlESHffil, IfjpJ 
ffl^AjKli^gfiaR Der pWWWfcmikfflfflL, ^Wjffi^fl&W IFN-r ttj**. 

a. PR-frR^A^^gfifflW/MI: ft(2u g) 15 ^&?E Balb/c /> 
R» ^tBJ$l!taiJ3fi (spleen cell). 

b. Zter /> &SlW/> SX: H-^^Tjffite^lil- 10 u g, ^^ff^TJKje&lt 10 w g, f? 
Pi 7 ^a^fT^-ft 10 u g, H 15 Balb/c /JnR, MMM. 

cSfMfl&M: ±^»tUWJ»Jiftaill. 1 X 10" cells/ml £ RPMI 1640 

5% FBS m^m^, f&BftVX 10 u g/ml Z?ar />S£ 2 u g/ml FIP ig# 48 

1#ftfKftfrtii IFN-r W-g-S. 

^J5LS 1 6 , Zter p ^^41 (dust mite)j±®lS Zter p II; FlP-gts 

StAaEWSfi. AaEiB'Prg 6st Balb/c /JnR, ^MMf?^ 

■^ifeBElllUraeJW^^Jdini^^ IFN-r (81. 9 pg/ml). W^nR-jt^^ftiHUrSfiW 

XfrJlRffl'F Balb/c ^RWJ^Jffi^flfilf^^^feSiHIJSajW^iSiqi^^ IFN-r(463.8 

pg/mi). iBi±/tar/»a«[a» Baib/c <|n», ^ms&mmn^R^^^m&mm^mm 
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15 



WO 2005/040375 



PCT/CN2004/001044 



ATGTCTGATAC 


TGCTTTGATT 


TTCAGATTGG 


CTTGGGATGT 


TA AH A A HTTP, 


1L1 J llArAl 1 


ACACTCCAAA 


CTGGGGTAGA 


GGTAACCCAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







2. mmmm* i j^w^^hs ^#«-rai^-^^^^^^^-^H 

3. -$>mikmw, ^m^^umm^. i ^^^^^ . 

(Saccharomyces cerevisiae), GS^^^# (Picnia pas tor is) , (Hansenula 
polymorpha) , /^Wil* (Candida utilis) , W#*Tffx*£Sl# (Candida boidinii) , ^ 

(Candida maltosa) , %\M.%%%%W-^(Kluyveromyces lactis) , MAmM'Sk 
(Yarrowia lipolytica) , M^"Sl# (Schwanniomyces occidental is) , MMSHWlW^ 
(Schizosaccaromyces pombe) , ^.^M^-M(Torulopsis) , (Arxula adeninivorans) , ffl^ 
M (Aspergillus) (foM&9. (A. nidulans), HfflSU niger), Mfi^U awamori) , 
^fctelf ( A. oryzae)),^m(Tricoderma) reesei) )#r£aj&#j£¥£fio 

cerevisiae J 0 

9. W«0S^5 0n&0^±«, ^#«^#^^^^^J3U^M^m o 
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10. mmmm^ 9 mm^^mm, ^^^^mm^^R^mM^m 

o 

11. mmumm^t 5 m^mm^mm, ^w.^^Emnm%^ ^%mRm 

12. mmums^. 11 ^mm±mm, ^wm^^f^^mm&m ^ mm& 

14. ts^^jn^c 11 mfflfymiEmm, ^w<m^m\>mim, mnm^o 
i6. ts^^j^^t 11 fmrnm^mm, ^w<m^%m%$£^ im> jtf 

is. m^-^js^ 17 ffimtttk, &w&^&%femM&n.m^&&mmm\\ 

19. M^f'J^* 17 £>T&itt:$f&, &Wfc&T#m(a) m%M^m?3W'&&^m 

( Saccharomyces cerevisiae) <» 

20. mig&^j^^ 17 ^f^M^-fe, &m (b) ^f^6<]^#^ 

pYB101-FIP-yeasto 

(a) ;Sltt$^*fflM^-^!j* ; 

(b) ?m*fflfl&; 

(c) i« pH ^gPJ 5-6 m ; 

(d) ^ m m MW^LW 4" ittlk Jt ; 

(e) ^l>±?f*&; 

(f) J»±» »]AB^ pH (6 5-6 ^M^tte* 
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23. ffl%&.mw$. 22 ffi&Mj]&,&m£&TR%&&Tmim&M-\k 2o-50mM mm ph 
agfcfcjs* 22 jffaw55rfej9f«y*... 

^ ( Sacchzrcnyces cerevisiae) ^fffjij^-o 
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FlP-yeast 






ATY^Tf^TT^ ATA P 


T~f^ pi 1 iri ATT 


TTPAf^ATTY^f^ 


CTTGGGATGT 




TP IMP ATT 


APAPTPPAAA 


CTGGGGTAGA 


pipiTAAPPPAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







1(1) 



I. F!P-!z (PJE&W?)® DNA ^ij: 
ATGTCCGACACT GCCTTGATCT 
AAGAAGCTCT CGTTCGACTA 
GCAACCCCAA CAACTTCATC 
AGTCTTGACC GACAAGGCGT 
TCCGGACGGA ACCTCGGCGT 
AGAGCGACGG CTCGCAGAAG 
CTCCGGGTAT GGCATAGCGG 
TTCGTTGTCG ACCCCGACAC 
CCCAGTGGA ACTAG 



TCAGGCTCGC 
CACCCCGAAC 
GACACTGTCA 
ACACGTACCG 
GAAACCCTCG 
GTCAACTTCC 
ACACGAACAC 
CAACAACGAC 



CTGGGACGTG 

TGGGGCCGCG 

CCTTCCCGAA 

CGTCGCCGTC 

TACGCGGTCG 

TCGAGTACAA 

GATCCAGGTG 

TTCATCATCG 




KID 
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AAAAAAAAAA GGATCCCGCA ATGTCTGATA CTGCTTTGAT 

BamHl 

ATGTCTGATA CTGCTTTGAT TTTCAGATTG GCTTGGGATG TTAAGAACTT GTCTTTCGAT AGGTAACCCA AACAACTTC2 
TTGATACTGT TACTTTCCCA AAGGTTTTGA CTGATAAGGC TTTCTGGTAG AAACTTGGGT GTTAAGCCAT CTTACGCTG' 
TGAATCTGAT GGTTCTCAAA AACTCTGGTT ACGGTATTGC TGATACTAAC ACTATTCAAG TTTTCGTTGT TGATCCAGAl 

AAAAAAAAAAA CACGTG TCAA CTAGTTAGTT CCATTGAGCA 

PmH 

CTAGTTAGTT CCATTGAGCA ATAATGAAAT CGTTGTTAGT ATCTGGATCA ACAACGAAAA GCAATACCGT AACCAGAGT1 
GTATTCCAAG AAGTTAACCT TTTGAGAACC ATCAGATTCA ACCCAAGTTT CTACCAGAAA CAGCAACTCT GTAAGTGTA2 
GCCTTATCAG TCAAAACCTT TGAAGTTGTT TGGGTTACCT CTACCCCAGT TTGGAGTGTA ATCGAAAGAC AACTTCTTA? 

0 2(1) 



FiP-iz (iKjEtt^^nl^rfM: 

Ui IE\n}3\%!] 

AAAAAAAAAA GGATCC CGCA ATGTCCGACA CTGCCTTGATC 

BamHl 

ATGTCCGACA CTGCCTTGAT TTCAGGCTCG CCTGGGACGT GAAGAAGCTC TCGTTCGACT GGCAACCCCA ACAACTTCAT 
CGACACTGTC ACCTTCCCGA AAGTCTTGAC CGACAAGGCG CTCCGGACGG AACCTCGGCG TGAAACCCTC GTACGCGGTC 
GAGAGCGACG GCTCGCAGAA ACTCCGGGTA TGGCATAGCG GACACGAACA CGATCCAGGT GTTCGTTGTC GACCCCGACA 

AAAAAAAAAAA CACGTGT CAA CTAGTTAGTT CCCTAGTTCCA 

Pmfl 

CTAGTTAGTT CCCTAGTTCC ACTGGGCGAT GATGAAGTCG TTGTTGCTGT CGGGGTCGAC ACGTGTCCGC TATGCCATAC 
CCGGAGTTGT ACTCGAGGAA GTTGACCTTC TGCGAGCCGT CGTTTCACGC CGAGGTTCCG TCCGGAGACG GCGACGCGGT 
ACGTGTACGC CTTGTCGGTC AGTGTCGATG AAGTTGTTGG GGTTGCCGCG GCCCCAGTTC GGGGTGTAGT CGAACGAGAG 
C 

S2(II) 
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« i 



^ MSDTAL I FRL AWDVKKLSFD YTPNWGRGNP 

MSDTAL I FRL AWDVKKLSFD YTPNWGRGNP 
Flamnu/ina velutips SATSLT FQL A YLVKKI DFD YTPNWGRGTP 

NNFIDTVTFP KVLTDKAYTY RVAVSGRNLG 
W&W^. NNFIDTVTFP KVLTDKAYTY RVAVSGRNLG 

Flamnu/ina velutips SSYIDNLTFP KVLTDKKYSY RVWNGSDLG 

^ VKPSYAVESD GSQKVNFLEY NSGYG I ADTN 

l&tem.^. VKPSYAVESD GSQKVNFLEY NSGYG I ADTN 

Flamnu/ina velutips VESN FAVTPS GGQTI NFLQY NKGYGVADTK 

TIQVFWDPD TNNDF IIAQWN 

W&iR^L TiQVPwVDPD TNNDF HAQWN 



Flamnu/ina velutips TIQVFW I PD TGNSEEYIIAEWKKT 
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BEST AVAILABLE COPY 



FlP-yeast FIP-lz 



BamH\ Pml\ BamH\ Pml\ 




(I) 



Pmll 



FlP-yeast 

BamH\ 



2\i oil 



-Amp 



\ 



Gal Bzfr? 



i =1 



pYBlOl-FIP-yeast 



i* 

0 



(ID 



Ura3 



RP-Lz 



2|J oil 
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pYBlOl-FIP-lz 



x 
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pYBlOl -FlP-yeast pYB 1 0 1-FIP-lz 
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(I) JEffiW 

AAAAACTCGA GAAAAGAGAG GCTGAAGCTA TGTCCGACAC TGCCTTGAT 
Xhol 

(II) filRl^Mfc 

AAAA ACACGT G TCAACTAGT TAGTTCCATT G 
Pmll 



6/16 



WO 2005/040375 



PCT/CN2004/001044 



a-fector Jfl&f&H 
► 

Met Arg Phe Pro Ser lie Phe 1 

CGG TAC CCG GGG ATC CAA ACG ATG AGA TTT CCT TCA ATT TTT A 

BamHl 

Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala Ala Pro Val A 

GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC A 

Thr Thr Thr Glu Asp Glu Thr Ala Gin He Pro Ala Glu Ala V 

ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT 



G 



lie Gly Tyr Ser Asp Leu Glu Gly Asp Phe Asp Val Ala Val L 

ATC GOT TAC TCA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT T 

Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu Phe lie Asn T. 

CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT A 

Thr De Ala Ser De Aia Ala Lys Glu Glu Gly Va! Ser Leu G 

ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT CJC G 

Xho 

• Signal cleavage site 

Lys Arg Glu Ala Glu Ala Met Ser Asp Thr Ala Leu De Phe A 

AAA AGA GAG GCT GAA GCT ATG TCC GAC ACT GCC TTG ATC TTC A« 

: ► 

FIPDNA ftM 
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2p ori 



PmR 



FTP (FTP-yeast) 



Xhol 




t 
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Xhol 
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v \ 



A'i 

« * • 



Gal ja^fiF 
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2(j ori 



"V* I 



» i * * 



■Amp 



PmK 




(II) pYBlOls-FIP 



BamHI 
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•TP 



7 



-r" • i i : -* • 

^Biu. — 



V 
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